MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHUKA U HAHOJIEKTPOHUKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl: Teoperuyeckass M NPUKJIAIHAS CBETOTEXHMKA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o IMCIOMIIJIMHE
EcTecTBeHHOE U HCKYCCTBCHHO€ OCBCIICHUE

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»
Ceefenua o Bragensue L3N M3aKn

Bnageney CmupHos T.A.
Pa3paboTuuk Vaermvbmiarop RB1cb642c-SmimovPA-f022Tea’ I1.A. CmupHOB
COI'JTACOBAHO:
. MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
P%]KOBOI[HTGHB o f CeeneHua o Bnagensue L3N M3U B.IO.
00pa3oBaTCJIbHOU i) Branenel CHeTKOEB B.IO.
IPOrpaMMBI - Mol - HaenTugiarop Rb7ba3433-5netkovVY-42adae29 CHeTKOB
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K
3aBeHyIOH-IHH o o “Smanad” Bnageneyu Booc I'.B.
BBINyCKAIOIeH Kaheapoun * Mo - NaerTbnratop R4494501d-Bo0sGeorv-031c67¢c]] I'.B. Booc




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGen pa3pabaTbiBaTh KOHIICTIIIUH, OCYIIECTBIISITh UCCIICIOBAHUS, pa3padaThiBaTh U
peaM30BbIBATH IPOCKTHBIC PEIICHUSI MHHOBALIMOHHBIX OCBETUTEIBHBIX YCTAHOBOK
N]I-1 3naeT MeTOIMKHU Pa3pabOTKK KOHIIEIIUI U MPOEKTOB CBETOBOIO JIM3aiiHa OOBEKTOB C
MIOMOIIIO CIICIIHATILHBIX KOMITBIOTEPHBIX MIPOTPaMM, BKITFOUas co3anue 3QPeKTHBHON
CBETOIIBETOBOM CPEJIbI

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommerorepHoe 3aganue
1. MonenupoBanue coBMeniéHHoro ocpemieHus (TectupoBanue)
2. Pacuérel ecrectBeHHOTO OcBenieHus B cpeae Python (KontponsHas pabora)

®Dopma peanuzarun: CmemanHas hopma
1. 3amuTel 1a00paTOPHEIX PAbOT IO €CTECTBEHHOMY U HICKYCCTBEHHOMY OCBEIICHHUIO
(Huckyccust)

Dopma peanuzanuu: YcrHas popma
1. HopmupoBanue comeménnoro ocsenienus (IlepexpectHsiii ompoc)

BPC nucuuminHbl

2 cemecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM- | KM- | KM- | KM-
Paznen nucuunianHb KM: 1 5 3 4

Cpox KM: 4 8 14 16

OCHOBHEBIEC 0COOCHHOCTH €CTECTBEHHOTO CBCTAa, pOJib
C€CTCCTBCHHOI'O OCBCUICHUA B )KM3HU YCIIOBCKA, CBETOBOM KJIMMaT

OCHOBHEBIE 0COOCHHOCTH €CTECTBEHHOTO CBECTAa, pOJib
CCTCCTBCHHOI'O OCBCIICHUA B )KM3HU YCJIOBCKA, CBETOBOM KJIMMAaT

ACTpOHOMI/I'-IeCKI/Ie N CBETOTCXHUYCCKHUE XapaKTEPHUCTUKHU COJIHIIA,
JABMOKCHUEC COJIHIIA I10 HC6OCBOI[y

ACTpOHOMI/I'-IeCKI/Ie N CBETOTCXHUYCCKHUE XapPaKTECPHUCTUKH COJIHIIA,
JABMOKCHUEC COJIHIIA I10 HC6OCBOI[y

HopMmupoBaHue ecTeCTBEHHOT'O OCBEIeHUSs, TpadoaHaIUTHUECKHE
METO/Ibl pacueTa €CTECTBEHHOTO OCBEUICHMSI

HopMmupoBaHue ecTeCTBEHHOT'O OCBEIeHUs, TpadoaHaTUTHUECKHE
METO/Ibl pacyeTa €CTECTBEHHOTO OCBEUICHMSI

CucTeMBI €CTECTBEHHOTO OCBCIICHUA




CucTeMBbl €CTECTBEHHOTO OCBEIICHHUS +
Wuconsauus u conHuesamura. HopmupoBanue v MpoeKTHPOBaHKE
TOPOJICKOM 3aCTPOUKHU C yUETOM HUHCOJISIUN
Wuconsauus u conHuesamura. HopmupoBanue v MpoeKTUPOBaHUE + +
TOPOJICKOM 3aCTPOMKHU C Y4ETOM MHCOJISIUU
Crekiia ¥ KOHCTPYKIIMM CBETOIPOEMOB, TUIIbI OCTEKJIEHUS, OKHA U
dboHapu
Crekiia ¥ KOHCTPYKIIMM CBETOIPOEMOB, TUIIbI OCTEKJIEHUS, OKHA U + +
dboHapu
MonenupoBanue pacupeeneHus spkocTi HebocBoga. CBeToBOE
110JIE €CTECTBEHHOT'O CBETA
MonenupoBanue pacupeenenus spkocTi HebocBoga. CBeToBoe + +
110JI€ €CTECTBEHHOT'O CBETA
KomnproTepHble pacyeTsl €CTECTBEHHOTO OCBELIEHUS.
CoBMelnieHNEe eCTECTBEHHOTO U MCKYCCTBEHHOI'O OCBEILIEHUS U
HYHEPrOodKOHOMMS
KoMmnproTepHbI€ pacdeTsl €CTECTBEHHOTO OCBELICHUS.
CoBMelieHne eCTECTBEHHOTO U MCKYCCTBEHHOI'O OCBEILIEHUS U + +
SHEPro3KOHOMUS
Bec KM: | 15 20 30 35
$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund
BPC kypcoBoii padoTei/npoexkra
2 cemecTp
Beca KOHTpOJIbHBIX MepONpUsTHil, %
Nunexc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen nucuuninHb
KM:
Cpox KM: 4 8 12 15
Bo160p 00bekTa, HOPMaTUBOB, TUIIA U CUCTEMBbI + +
COBMEIIEHHOI'O OCBELICHMS
MonennpoBaHuE OCBETUTENIBHON YCTAHOBKH COBMELIEHHOTO + +
OCBEILIEHUs
AHanu3 pe3ynbTaToB pacuéTa €CTECTBEHHOTO U + +
COBMEIIIEHHOT'O OCBEIICHMS
Bec KM: 10 15 15 60




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

I1K-2 N-1nk> 3Haer meTonuku | 3HATH: Hopmupoanne copmeménnoro ocsemienus (I[lepexkpectHsrii omnpoc)
pa3pabOTKK KOHLICMIUNA U | OCHOBHBIE METObI MonenupoBanue coBMeniéHHoro ocsemienus (TectupoBanue)
MIPOEKTOB CBETOBOTO | MPOEKTUPOBAHUS Pacuétsl ecrectBennoro ocemienus B cpene Python (Konrposnbnas pabora)
Iu3aiiHa 00BEKTOB C | OCBETUTEIBHBIX YCTAHOBOK | 3aIUTHI 1a00OpaTOPHBIX PAOOT MO €CTECTBEHHOMY M HCKYCCTBEHHOMY
IIOMOILIBIO CHENUANBHBIX | IS co3aanus dpPeKTHBHON | ocBenieHuto (uckyccns)

KOMIIBIOTEPHBIX ITPOTPAMM,
BKJIFOYAst co3JaHue
3 pexTUBHOM
CBETOLBETOBOM CPEJIbI

CBETOL[BETOBOM Cpe/Ibl
MPUHIUIIBI pa3pabOTKH
3(PEKTUBHBIX AITOPUTMOB
pereHus 3a1a4
€CTECTBEHHOT'O U
MCKYCCTBEHHOT'O OCBEIICHUS
C UCIIOJIb30BaHUEM
COBPEMEHHBIX SI3bIKOB
IPOrpaMMHUPOBAHUS
METOIMKH U3MEPEHHS
XapaKTepUCTUK ONTUYECKOTO
W3ITy9YCHUS

OCHOBHBIE HCTOYHHUKH
Hay4YHO-TEXHUYECKOMN
uH(pOpMaIMU TIO
€CTECTBEHHOMY OCBEIICHUIO
U Ipudopam JjIst ero
o0ecrnieueHus

YMers:

coOupatb, 00pabaThIBaTh,




aHaM3UPOBATH U
CUCTeMAaTHU3UPOBATh HAYYHO-
TEXHUYECKYIO MHPOPMAITHIO,
HCIOJIb30BaTh JOCTHKCHUS
OTEYECTBEHHOU U
3apyOeKHON HAyKH B
o0JacTu CpencTB U
MPUOOPOB IJIS
€CTECTBEHHOT'O OCBEIICHUS
M0JIb30BAaThCS OCHOBHBIMHU
CBETOTEXHUYCCKIUMHU
MporpaMMamMu U
IpOrpaMMaMH NHKEHEPHOU
Y KOMIBIOTEPHOU rpaduku




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. HopMupoBaHue COBMENIEHHOT0 OCBELIEHUsA

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOILHOr0 MeponpuaTHs: IlepexpecTHsIi orpoc

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpoueaypa npoBeaeHuss KOHTPOJIBLHOr0 MeponpuaTus: [Ipon3BoanuTCA YCTHBIN NEPEKPECTHBIN
OIpOC BCEX CTYIEHTOB TIpyMNIbl BONpocaMu M3 OaHka BompocoB Ha Temy "Hopmuposanue
COBMEILIEHHOIO OCBEIIeHMs" U3 pacuéra mo 3 CiydalHbIX BOIpOCa Ha KaXJIOT0 M3 CTYAEHTOB
rpynnsl. CTyIeHT TOJDKEH Cpa3y OTBETUTH Ha IOCTaBJICHHBIN BOIIPOC

Kpatkoe cogepxanue 3agaHus:
[Tepeuens BompocoB Ha Temy "HopmupoBanue coBMEIEHHOTO ocBeeHus"

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: OCHOBHBIE METO/bI 1.Y1o Takoe cBETOBOM KiIMMaT

[IPOCKTUPOBAHUSA  OCBETUTEIIBHBIX 2.JlaiiTe onpeieneHue COJIHEYHON OCTOSTHHOM
YCTaHOBOK UL CO3/1aHHUs 3.laiiTe onpesieneHre CBETOBOM COJTHEUHOM MOCTOSIHHOM
3P PEeKTUBHOM CBETOILIBETOBOM 4.]171s1 yero CymecTBYIOT COJIHEUHbIE KapThl

Cpelbl 5.Kakas moziens He00CBOa UCTIONB3YETCS B POCCUMCKUX

CTaHJapTax €CTECTBEHHOI'O U COBMEUIEHHOTO OCBEIICHUS
6.Ut0 Takoe K03(PPUIMEHT €CTECTBEHHON OCBEIIEHHOCTH
KEO

Onucanune MKAaJbI OIICHUBAHUSA:

Ouenka: 5
Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuku vinonnenus snanus: CTyIeHT Aai OBICTPBII SCHBIN U YETKUH OTBET
Ha Bce 3 MOCTaBJIEHHBIX BOIIPOCa

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinoneHus 3uanus: CTyIeHT aai ObICTPBIA SCHBIA U YETKUI OTBET
Ha 2 NOCTaBJIEHHBIX BOINpoOca U3 3-X

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku vinonnenus snanus: CTyIeHT Aai OBICTPBII SCHBIN U YETKUI OTBET
Ha | mocTaBneHHbII Bonpoc u3 3-x

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyJIeHT He J1al OTBETa HU Ha OJIUH U3
MTOCTABJICHHBIX BOIPOCOB

KM-2. MoaesupoBaHue COBMEIIEHHOT0 OCBEIIeHUS

®opmbl peanusanuu: KoMmnsioTepHoe 3a1anue
Tun koHTpoABLHOr0 Meponpusitusi: TecTupoBanue
Bec konTposbHoro meponpusitusi B BPC: 20




IIpouenypa npoBeaeHHsi KOHTPOJBLHOIO Meponpusitusi: CTyIeHTbl MOJy4YarOT TECTOBBIE
BOITPOCHI HA TEMY COBMEILIEHHOIO OCBELIEHUSI HA KOTOPBIE €CTh IEPEUECHb 3arOTOBJIEHHBIX OTBETOB,
CTYACHT JI0JDKEH BbIOpAaTh MPAaBUJIBHBIN OTBET HA BOIPOC.

Kpatkoe cogepxanue 3a1aHusi:
Tectrl Ha TeMy "MoaenpoBaHre COBMEIIEHHOTO OCBEIICHUS

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: MCTOJHKH U3MEPCHUA 1.Kakoe BBIPAXKXCHUC MPHUMEHACTCA OJIs1 OIIPCACIICHUA
XapaKTePUCTHK OINITHYECKOTO reomerpuueckoro KEO no merony /lanumioka
U3ILyICHHA 1 (cosp, +cosB, ) (20, —sin2a, )
. E= —
2 2n
) (cosp, —cosB,) (2a, —sin2a, )
. 8=
2 2n
3 (cosp, —cosp, ) (2a, —sin2a, )
Jd. 8= —
2 2n
(cosPB, —cospB,) (2a, —sin2a., )
4, e= - -
2 2n

[IpaBuibHBIN OTBET:
3 .o (cosP, —cosp, ) (20, —sin2a, )
2 2n

2.Kakoe BbIpaskeHUE OIPEAESeT paBHbIN BKJIA] KOJIELL
nosycgeps! ['epiryHa B OCBEILIEHHOCTb

1. cos* 9 = const

2. sin° 9 = const

3. sin 9?2
4. 2sin 9 = const

cos- ol

[IpaBHUIIBHBIN OTBET:

2. sin* 9 = const

3HaTh: TPUHIMIBI  pa3pabOTKU 1.Beibepure npaBuiIbHOE BBIpAXKEHUE JUIsI CBETOBOTO
3¢ peKTUBHBIX ITOPUTMOB BEKTOpa

pelleHusl 3a7ad €CTECTBEHHOIOo U

HCKYCCTBEHHOI'O  OCBEILIEHHUS C OTBeThI:

UCIIOJIb30BAHUEM  COBPEMEHHBIX
SA3BIKOB TPOrpaMMHUPOBAHUS




1.E=den

2. E :—jdﬂ

3. E, = :n:Lc]S ,ﬁ(a))n’ﬂ
4. E= ‘JT.LG[)[ :1) lda

HpaBI/IJ'IBHBII/I OTBCT:

1.E=jL{1ﬂ

2.BpiGepute mpaBUIIbHOE OIMPEICICHHUE JUIS
Kod(puImeHTa IpKoCTH

1. OTHOIIEHHE APKOCTH OTPAXKEHHOTO U3IYUYEHUS B
3aJIaHHOM HaIIpaBJIEHUU K SIPKOCTU OCBEILIECHUS.

2. OTHOIIEHUE TOTOKA OTPAKEHHOTO U3JIYUEHHSI K
SIPKOCTH IS CITydasi ujaeaibHO TUh(Y3HOTO OTPasKEeHHS.
3. OTHOLIEHHE SIPKOCTH OTPAKEHHOTO U3JIYYEHUS B
3aJIaHHOM HallpaBJICHUH, IPU HaPaBJIE€HHOM
OCBEIIECHUH, K SIPKOCTH UIeaIbHO TU((Py3HOrO
OTpaXeHUs JaHHOTO U3ITyYEHHUSI.

4. OTHOLIEHNE IPKOCTU OTPAKEHHOTO U3ITYYEHHUS K
SIPKOCTH U PY3HOTO OTpaKEHUS.

[IpaBHUIIBHBIN OTBET:
3. OTHOLIEHHE SIPKOCTH OTPAKEHHOTO U3IIYYEHUS B
3aJIaHHOM HallpaBJICHUH, IPU HAPaBJIE€HHOM
OCBEIIECHUH, K SIPKOCTH UIeaIbHO TU((PY3HOTO
OTpaXeHUsI JTAaHHOTO M3JTy4YeHUs
3.13 3ajaHHOTO CITUCKA BHIOEPUTE ypaBHEHHE
H3quaTeHLHOCTH

1. M@) = M,(r)+ 222 . j M@"F (', r)d*

(%)
2. I(r, l) L(r, l)+ jL(r l')cs(l 1 l’)F(l e, rYd’r
(‘")
||
(r-r’y’
|(N(r) (=N, (-1

(r-ry
IIpaBUIIBHBIN OTBET:

r

3. di'=

d*r

4. F(r,x




1. M(r)= Mo(r)+@j M@"F(x',r)d*r'

(I)

Onucanue MKAJbI OICHUBaAHUA:

Ouenxa: 5

Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCA €CIIU BCE
OTBETHI HAa TECTHI IaHbI BEPHO

Ouenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnonanenus 3nanus:; OueHka "Xoponio" BbICTaBISETCS €CIM Ha
BOIIPOCHI TECTUPOBAHUS AaHO HE MeHee 75% BEpPHBIX OTBETOB

Ouenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 40
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM Ha BOMPOCHI TECTUPOBaHUA JaHO He MeHee 40% BEepHBIX OTBETOB

Ouyenka: 2

Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM Ha BOTIPOCHI TecTUpOoBaHUs JaHO MeHee 40% BEepHBIX OTBETOB

KM-3. Pacuérnbl ecTecTBeHHOr0 ocBelenusi B cpeae Python

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIbLHOTr0 MeponpusaTus: CTyaeHTaM BBIJAIOTCS YCIOBUS 33724 U
OHHM BBHITIOJHSIOT €r0 B KOMIBIOTEPHOM KJIacCce C YCTAHOBIEHHBIM MPOrPaMMHBIM OOECIIeYeHUEM B
coctaBe kotoporo ectb Python. Ha Brimonnenue 3amanus otBogutcst 40 MUHYT, 3aT€M B TCUCHUH
40 MUHYT TPOU3BOIUTCS TOCIEI0BATENbHBIN KOHTPOJIb BRIIMOJHEHUS 3a/JaHUSI HA OCHOBE Oece/bl co
CTYACHTAMU IO TCME aHaJIM3a BBIITOJTHCHHBIX 3aHaHHﬁ.

Kparkoe conep:kanue 3aaHus:

B kauecTBe KOHTPOJIBLHOM pabOThI CTYIEHTY BbIAAETCS 3a/laHuE, B pe3ylbTaTe KOTOPOTo OH
JIOJDKEH HamucaTh (QyHKIMIO 00eCIeunBalOIIyI0 pPEIeHNne YaCTH CBETOTEXHUYECKOH 3a1aun
IIPOEKTUPOBAHUS U PACUETA ECTECTBEHHOI'O OCBELICHUS

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTb:  OCHOBHEBIE
HAyYHO-TEXHHUECKOH
uHPOPMAIIMK TI0 €CTECTBEHHOMY
OCBEILIEHUIO W TIpuOopam JUIsl ero
obecrieueHus

HCTOYHHUKU

1.KakuM BbIpaxkeHHEM ONpeeNsieTcs KOJIMYECTBO JIyuen
no rpa¢uky Jdanumroka Nel

2.KakuMu ycioBUSIMH OTIpeIeTIsieTCsl pacipeesieHue
nydqeii nomycgeps! ['eprryna

3.Kakue apryMeHThI HY>KHO OINPeNeaUTh ISl PYHKIIMU
pacuéra OCBELEHUS OT IPSIMOYTOJIbHUKA ISl €€
peanuzanuu B Python

4.Kakue BbIXOJIHBIE IaHHBIE U B KaKOH (JOpME MBI MOXKEM
onpeAenuTs s (YHKIUN BBIYUCIICHUS KOJIMYECTBa
aydeit 1uis noaycdepsl Janumoka

YMeTh: MOJIb30BaThC OCHOBHBIMU
CBETOTEXHUYECKUMHU
IporpaMMaMyd ¥ IpOrpaMmamu

1.Co3naiite GyHKIUIO IOCTPOEHUS OTYIIPO3PAYHOTO
KoJIblia Ha si3bike Python
2.Cosznaiite mporpaMMy pacyeTa OCBEIICHOCTH OT
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WH)XEHEPHOM M  KOMITBIOTEPHOU PaBHOSIPKOTO MPSMOYTOJIBHUKA Ha s13bIKe Python
rpaduxu 3.Co3znaiiTe mporpaMmmy MOCTPOCHHSI MOITYCHEPHI IO
Merony I'epmryna Ha si3bpike Python

4.Coznaiite mporpamMmy IMOCTPOEHUS MOIychepsl
Jlanmnroka Ha si3bike Python

5.Co3paiiTe mporpaMMmy pacuera KOJU4YecTBa JIydei
rpaduka JlaHuinroka nomnagaronrx B OKHO Ha SI3bIKE
Python

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BbICTABIIAETCS
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-4. 3amuTthl 1a00paTopHBIX padoT 10 €CTeCTBEHHOMY M HCKYCCTBEHHOMY
OCBELIECHHIO

®opmbl peanuzanun: Cvemannas Gopma

Tun KoHTpoBLHOr0 MeponpusaTus: Jluckyccus

Bec koHTpObHOrO Meponpusitusi B BPC: 35

IIpoueaypa mnpoBeneHUsi KOHTPOJHHOro Meponpusitusi: CTYACHTHI TPEACTABISIFOT K 3alluTe
OTYETHI BBIMOJIHEHHBIX JJAOOPATOPHBIX PabOT, HA OCHOBE OLIEHKH O(OPMIIEHUS U JTIOCTOBEPHOCTH
PE3YJIbTATOB oTuéTa CTYACHTHI JOMMYCKAIOTCA K AUCKYCCHUHU HAa TEMY BBIIIOJIHCHHBIX pa60T, 3aTEM B
KpYyry OpHuraja CTyJe€HTOB MPOU3BOJUTCS AKTUBHAs JTUCKYCCHUS HA TEMY KaXJOW M3 J1a0OpaTOpHBIX
paboT MOC/Ie0BATENBHO ¢ YYETOM OTBETOB U aKTHBHOCTH KaXKJOT'O M3 CTYJCHTOB Ha OCHOBE OYKOB
3a KaX/IbIil OTBET U 3JIEMEHT aKTUBHOCTHU B IUCKYCCHUHU.

KpaTKOC CoA€cpKaHME 3alaHUA:
B MpOoLECCe 3alUThI J'Ia60paT0pHBIX pa60T MMPOU3BOAUTCA KaK KOHTPOJIb O(I)OpMHCHI/ISI OTUYETOB
110 BBIITIOJTHCHHBIM pa60TaM, TaK U UX TOCTOBCPHOCTDH, a4 TAKKE IPOU3BOAUTCSA YCTHBIﬁ o1pocC
CTYACHTOB 11O TCMaM na60paT0pHHx pa60T B BUIC NUCKYCCHUU, O6CY)K,Z[CHI/I}I ITOCTaBJICHHBIX
3aJa4, a TaKxXe MO3TOBOU ITYpM Ha TEMY BAPHAHTOB pCaIn3aluu TEX UJINW MHBIX METOJ0B
JIa60paTOpHLIX HCCIeIOBaHUM U X NPpUMCHCHUA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb:  METOAUKUH  HU3MEPEHUs 1.Yrto mpencTaBisioT cOO0M M KaKk MPUMEHSIOTCS
XapaKTEPUCTUK ONTHYECKOTO COJIHEYHBIE KapThl

U3JIy4CHUS

3HaTh:  OCHOBHBIE  HCTOYHUKHU 1.Onpenenure CBETOBOM KIMMAT U €r0 XapaKTEPUCTHKHU
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Hay4YHO-TEXHUYECKOU
uHPOpPMALIUM TIO E€CTECTBEHHOMY
OCBEILIEHUIO U Tpubopam JUisl ero
o0ecnieyeHus

2.IlpuBenuTe OCHOBHBIE ATAIbl CTAHIAPTHONW METOIUKHU
pacuéra KEO

3Harth: OCHOBHBIC METO/IbI 1.Kak nmpou3BOUTCsI OIIpe/ieliCHNE Pa3MEpOB CBETOBBIX
IPOCKTUPOBAHUSI  OCBETHTEIILHBIX POEMOB COTJIACHO CTAHJAPTHOM METOJIUKE
YCTaHOBOK TSt CO3/1aHHs 2 Kakue XapakTepUCTUKH €CTECTBEHHOT'O OCBEICHUS
3P PEeKTUBHOMN CBETOL[BETOBOM HOPMHUPYIOTCSI HA OCHOBE PE3yJIbTATOB IIOJIy4YE€HHBIX B
cpelbl pe3yJbTaTe BBIIIOJIHEHUS JTA00PATOPHBIX paboT
Ymerb: cobupath, 00pabaThIBaTh, 1.IIpousseaure pacuér reomerpuyeckoro KEO mo
AHAJIN3UPOBAThH u merony Jlanumoka

CUCTEMAaTU3UPOBATh Hay4YHO- 2.1IpoieMOHCTpUPYHTE IPUMED HUCIIOJIb30BAHUS
TEXHUYECKYIO uH(pOpMAIHIO, MHCOJISIIMOHHBIX IPa(UKOB /IS JaHHOH pacyETHOI
HUCII0JIBb30BAaTh JOCTHIXKCHHUA TOYKH UHCOJIAIUN

OTEYECTBEHHOH W  3apyOexHOM 3.Onpenenute BoicoTy CoHIIA B 3a/JaHHOE BPEMSI B

HayKM B 00JacTH CpeACTB U
npubOpoB Uil €CTECTBEHHOI'O
OCBEILIEHUs

MockBe Ha ocHOBEe COJTHEUHBIX KapT
4.1IpoaeMoHCTpUpYITE NPUMEP UCIIOIb30BAHUS
ConHEYHOTr0 KalbKyJISITOpa

5.IIpuBenure npumepsl MeToanku Hopmuposanus KEO
Ha OCHOBE Pe3yJbTaTOB J1abOpPaTOPHBIX padboT
6.Ucnonb3yiiTe pe3yabTaThl JIaDOpaTOPHBIX paboT AJis
OIIpe/ieNICHUs] JHEPIeTUUECKUX UM SKOHOMHYECKHUX
XapaKTePUCTHK (OmpeensieTcs MpenojaBaTesieM)
€CTECTBEHHOI'0 OCBEILIEHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 3a4TEHO

Onucanue xapaxmepucmuxu ebinonneHus snanus: OLneHKa "3a4TeHo0" BBICTABIISIECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MTPaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu evlnoaneHus 3uanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIMIOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

buser Ne 1

CBoiicTBa €CTECTBEHHOI'O OCBEIICHUS
IIpouenypa npoBenenust

[TpoBomuTCS B YCTHOH (hopMe B BUJE Pa3BEPHYTOIO M3JI0XKEHHS OTBETOB Ha BONPOCH. Bpems Ha
IOArOTOBKY OTBeTa — 45 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHBL

1. Komnerenumns/Uuankarop: MJ1-1nk-2 3HaeT MeToauku pa3paboTKU KOHLENIUI U IPOEKTOB
CBETOBOIO Ji3aiiHa 00BEKTOB C MOMOUIbIO CIIEUATBHBIX KOMIIBIOTEPHBIX IIPOrpaMM, BKIIKOYast
co3nanne 3 (HEKTHBHON CBETOIBETOBOU CpeIbl

Bonpocel, 3a1anns
1.CBolicTBa €CTECTBEHHOI'O OCBELLIEHUS
2.KoappuumeHT ectecTBEHHOM OCBELIEHHOCTH
3.CeroBoi1 KIMMaT
4.MHCcOonAIMS U COJHLIE3AINTA
5.MeTo bl TOCTPOECHUSI UHCOJIALIMOHHBIX TPAPUKOB
6.I'eomeTpruyeckuii KOAPPHUIHUEHT €CTECTBEHHONW OCBEIIEHHOCTH
7.CrangaptHas Metoauka pacuetra KEO
8.PacueT 0THOCUTEIBHOM MJIOIIA 1M CBETOBBIX TPOEMOB
9.HopMupoBaHH€e eCTECTBEHHOI'O OCBEILIEHUS
10.EcTecTBeHHBIN 1 HCKyccTBEHBIN cBeT. Kak coBmeniath

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.J1ns1 xaxoro Tuna HeOocBoAa onpenensercss Ko3GGUIUEHT eCTeCTBEHHON OCBEIEHHOCTH
(KEO)
OTBeThI:
1. Cmemannoe HeOo 2. Cpennee He60 MKO 3. PaBHosipkoe He6o 4. [TacmypHoe HeOo 5. ScHoe
He0o
Bepwnsriit otBeT: 4. [TacmypHOoe HEOO
2.Ha uém Gasupyetcs pazduenue noxychepsl 1is onpeneneHus reomerpuaeckoro KEO
OTtBeTHI:
1. PaBeHCTBO TENECHOIO yria KaXkJI0ro U3 3JeMeHTOB 2. CuHYyCHas 3aBUCUMOCTb BBICOTBI
AJIEMEHTOB OT 3€HUTHOTO yriia 3. PaBHBIN BKJIaJ B OCBEIIEHHOCTh B pACYETHON TOYKE OT
KaX/10ro 13 311eMeHTOB 4. [IpsmoyrosibHas popma MpOeKIUH KaXKI0ro U3 3JIEMEHTOB Ha
IUIOCKOCTh pacrofioskeHus cBeTornpoéma 5. PazOuenue nomycdepsl Ha paBHOE YHUCIIO
3JIEMEHTOB B BEPTUKAJIBLHOM M TOPU30HTAIBLHOM HAINPABIEHUU Pa3BEPTKHU YIIIOB
Bepnsiit otBeT: 3. PaBHBIN BKJIaJ B OCBEHIEHHOCTh B PACYUETHON TOUKE OT KaKJIOTO U3
3JIEMEHTOB
3.1 KaKko#l CBETOTOBOM BETMYHMHBI 3aITMCHIBACTCS YpaBHEHHE TTI00AITBHOTO OCBEIICHHS
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OTBeThI:
1. CeetoBoii moTok 2. Cuiia cBeta 3. OcBem€HHOCTh 4. SpkocTh 5. CBETUMOCTh
Bepnpiii otBet: 4. Spkocth
4 Kakas u3 nepeyrciIeHHbIX XapaKTePUCTUK HE OTHOCUTCS K XapaKTEPUCTHUKAM CBETOBOTO
KJIUMaTa
OTtBeTsI:
1. Pactipenenenue sipkoctu HeOocBoa 2. CBeTOBOM MOTOK HeOocBoAa 3. BeprukanpHas
OCBEILIEHHOCTD B HampasyieHnu Ha ceBep 4 KoadduumeHnT orpaskeHus: 3eMHOM MOBEPXHOCTH
Bepusriii otBet: 2. CBeTOBOI MOTOK HEOOCBOIA
5./1ns1 Kakoi CBETOBOM BEJIMYMHBI 3aIIMCHIBAETCSl YPABHEHUE U3ITy4aTEIbHOCTH
OTBeTHI:
1. CeetoBoii moTok 2. Cuna cBeta 3. OcBemiéHHOCTh 4. AApkocTh 5. CBETUMOCTH
Bepnplii otBeT: 5. CBETUMOCTD
6.J1714 KaKuXx Lesei UCIoNb3YyeTCsl ypaBHEHHE I100abHOTO OCBEUICHHS B pacuéTax
€CTECTBEHHOI'O CBETa
OTtBeTsI:
1. [Tonyuenue pacupenencHus SpKOCTH JIs CTaHIapTHOU Moenu HebocBoaa 2. Pacuér
pacupeneneHus SpKOCTU OT MHOTOKPATHO-OTPaXKEHHOM U MPSMOM COCTABIISIFOLIEH
€CTECTBEHHOI'0 OCBeleHUs 3. Pacy€T OTHOCUTENHHOM IIIOIIAIA CBETOIIPOEMOB T10
crangaptHor Meroauke 4. Pacuér sspkoctu ConHua [Uisl CTAHIAPTHOTO PACIIOI0KEHUS
Ha0Jr01aTeNs
Bepnpsiii otBeT: 2. Pacuér pacnpeneneHus SpKOCTH OT MHOTOKPATHO-OTPAKEHHOU U
IIPSIMOM COCTABJISIFOLIEN €CTECTBEHHOT'O OCBELICHUS
7.CorinacHo Kakoi 3aBUCMMOCTH OIPEAEIISIETCS] OTHOCUTENbHAS TUIOLAAb CBETONPOEMA
OTBeTHI:
1. 3aBUCUMOCTH OTHOCHTEIHHOM IIJIOLIaAN CBETOMPOEMA OT OTHOILIEHUS TITyOHHBI TOMEIICHUS
K BBICOTE BEPXHEH IpaHU CBETOBBIX ITPOEMOB HaJl YPOBHEM YCIOBHOU pabodeil MOBEPXHOCTH 2.
3aBHUCHUMOCTh OTHOCHTEILHOM TIJIONIaIA CBETOMPOEMA OT OTHOILICHHS TITyOMHBI TOMEIIEHUS K
BBICOTE CBETOBOTO MpoéMa 3. 3aBUCUMOCTb OTHOCUTEIILHOM TIJIONIAU CBETOMPOEMA OT
reomerpuueckoro KEO miig nanHoro cBetoBoro npoéma 4. 3aBUCUMOCTb OTHOCUTEIBHOM
TJIOIIAU CBETOMPOEMA OT THIIA €TO 3arl0THEHUS
Bepnsiii otBeT: 1. 3aBUCHUMOCTb OTHOCUTENIBHOM TUIOLIAAN CBETOMPOEMA OT OTHOIIEHUS
IYOMHBI IOMEIIEHHUS K BBICOTE BEPXHEH rpaHu CBETOBBIX ITPOEMOB HaJl YPOBHEM
yCIIOBHOM pabouel MOBEpXHOCTH
8.HampaBnenue B 3eHHUT 3TO
OTBeTsI:
1. Hanpasnenue Ha [lonsipHyto 3Be31y 2. HanpaBneHnue BepTUKAIBHO BBEPX OTHOCUTEIBHO
ropu3oHTaNIbHOM noBepxHOCcTH 3emin 3. Hanpasnenne Ha Connue B 12:00 qus 4.
Hanpasnenue na cesep 5. Hampagiienue Ha ror
Bepwnsiii otBeT: 2. HanpaBneHue BepTUKAIBHO BBEPX OTHOCUTEIBHO TOPU30HTAIBHON
MOBEPXHOCTH 3E€MJIU
9.0t KaKoro HarpaBJ€HUsI OTCUUTHIBAECTCSA a3UMYT MPU pacu€rax €CTECTBEHHOI'O OCBEUICHUS
OTtBeTHI:
1. Ot nanpaBnenus Ha tor 2. OT HanpaBieHHs Ha BOCTOK 3. OT HanpasneHus Ha 3anan 4. Ot
HarnpasyieHUs Ha ceBep 5. OT HANpaBICHUS B 3€HUT
Bepwusiii otBeT: 4. OT HanpaBJeHUs: Ha CEBEP
10.Be16epuTe nmpaBUIIbHOE OMPEIEICHUE COTHEIHON MOCTOSTHHOM
OTBeThI:
1. OGnyu€HHOCTS 3a npezaenaMu aTMochepbl BOJIM3M TOBEPXHOCTH 3€MIIM B HAITPABIICHUH
MEPIEeHIUKYIIPHOM COJIHEYHBIM JTydaMm 2. OCBEImEHHOCTD 3a MpeaenaMu aTMocephl BOIU3H
MOBEPXHOCTH 3eMJIH B HAIPABJICHUH MEPIICHIUKYISIPHOM COJTHEYHBIM JTydaM 3.
OCBeIIEHHOCTh Ha MOBEPXHOCTU 3€MJIM B HAMPABICHUH MEPIIEHIUKYIIPHOM COTHEYHBIM

14



ny4dam 4. CpenHss 061yd€HHOCTh Ha TIOBEPXHOCTH 3€MIIM B HANIPABIICHUHU TIEPIICHINKYISIPHOM
COJIHEUHBIM JIy4am
Bepusriii otBet: 1. O6my4€HHOCTD 32 ipeaenaMu aTMOoc(hepbl BOIU3H MOBEPXHOCTU 3eMIIH
B HAIIPABJICHUHU MEPIEHIUKYISIPHOM COJIHEUHBIM JIy4aM
11.BriGepure npaBUIbHOE ONPEAEIEHUE CBETOBON COJHEYHOM IIOCTOSIHHON
OTtBeTsI:
1. O6yd€HHOCTH 3a mpeaenamMu aTMocepbl BOJIU3H MOBEPXHOCTH 3eMII B HAIPABIICHUT
NEePIEeHIUKYIIPHOM COJIHEYHBIM JTydaM 2. OCBEIEHHOCTD 3a MpeaenaMu atMocdepbl BOINU3H
MOBEPXHOCTU 3€MJIM B HAIIPABJICHUU MEPIEHIUKYIISIPHOM COJIHEUHBIM Jy4yaMm 3.
OCBeIIEHHOCTh Ha TOBEPXHOCTU 3€MIJIA B HAMPABICHUH MTEPIEHIUKYIISIPHOM COJIHEYHBIM
aydam 4. Cpensist 001y4€HHOCTD HA TIOBEPXHOCTH 3€MJIM B HAIPABJICHUU MEPICHINKYISIPHOM
COJIHEUYHBIM JIy4am
Bepwnbiii otBeT: 2. OcBemEHHOCTD 3a MpeaeIaMu aTMOC(Eepbl BOTU3H MOBEPXHOCTH 3eMITH
B HAIIPABJICHUHU MEPIEHIUKYISIPHOM COJIHEUHBIM JIydaM
12.Be1bepute npaBuiIbHOE onpeaeacHre ko3 uimenTa ecTeCTBEeHHON OCBEIEHHOCTH
COTJIaCHO POCCUICKHUM CTaHAapTaM
OTBeTHI:
1. OTHOLIEHUE ECTECTBEHHOM OCBEIICHHOCTH, CO3/JaBAEMOI B PACUETHOW TOUKE 33aJIaHHON
IUTIOCKOCTH BHYTPH TIOMEIIIEHHS CBETOM Heba (HEeMmoCPeICTBEHHBIM MJIH MTOCIIE OTPAXKEHUH ), K
OJIHOBPEMEHHO U3MEPEHHOMY 3HAYEHUIO HAPY>KHOW FOPU30HTAIIbHON OCBEIIEHHOCTH,
CO3/1aBacMOM CBETOM IOJIHOCThIO OTKPBITOIO HEOOCBO/IA; IIPU ATOM Y4acCTHE MPSMOTO
COJIHEYHOT'O CBETA B CO3/IaHUM TOM WJIM JIPYroil OCBEIIEHHOCTU UCKIIoUaeTcs 2. OTHOIIeHe
€CTECTBEHHON OCBEILLEHHOCTH, CO3/1aBa€MOI1 B paCYETHON TOUKE Ha TOPU30HTAIbHOMN
MOBEPXHOCTU BHYTPH MOMEIICHHS HETIOCPEICTBEHHBIM CBETOM HE0a, K OJTHOBPEMEHHO
U3MEPEHHOMY 3HAUYEHHUIO HApYKHOW TOPU30HTAIBLHON OCBEIIEHHOCTH, CO31aBaEMOM CBETOM
MOJIHOCTBIO OTKPBITOTO HEOOCBOIA; IPU ATOM y4aCTHE MPSMOTO COJTHEUHOTO CBETA B CO3JaHHUH
TOM WM JIPYroi OCBEIIEHHOCTH UCKItoUaeTcs 3. OTHOIIEHHE eCTECTBEHHOM OCBEIIEHHOCTH,
CO3/1aBa€MOM B PaCUETHOU TOUKE HA TOPU3OHTAIBHOM MOBEPXHOCTH BHYTPU NOMEIICHUS
CBETOM Heba (HermocpeACTBEHHBIM HIIH MTOCIIE OTPasKeHUH ), K 3HAUEHUIO HapyKHOU
TOPU30HTAJILHONW OCBELIEHHOCTH, CO3/[aBa€éMOM CBETOM HEOOCBOA; IPU ITOM Y4acTHE
IPSIMOTO COJTHEYHOI'O CBETA B CO3/IaHUU TOM WM APYroil OCBEIIEHHOCTH HCKIItoUaeTcs 4.
OTHoOLIEHNE €CTECTBEHHOM OCBEIIEHHOCTH, CO3aBa€MOI B PACUETHON TOUKE BHYTpHU
nomeneHus: ceetoM ConHia u Heba, K OTHOBPEMEHHO U3MEPEHHOMY 3HaYEHUIO HapyKHOMN
TOPU30HTAJILHONW OCBELIEHHOCTH, CO3/1aBaéMOI CBETOM MOJIHOCTBHIO OTKPBITOr0 HEOOCBOAA
Bepnsriit otBeT: 1. OTHOIIIEHUE €CTECTBEHHOM OCBEIIEHHOCTH, CO3/IJaBa€MOM B PaCUETHOU
TOUKE 33J]aHHOM MIOCKOCTU BHYTPY MOMEIIEHHUS CBETOM Heba (HEeroCcpeICTBEHHBIM HITH
1ocJie OTPaKeHUM ), K OJJHOBPEMEHHO U3MEPEHHOMY 3HAUEHHUIO Hapy>KHOU
TOPU30HTAILHON OCBEIIEHHOCTH, CO3/1aBa€MO CBETOM IOJIHOCTBIO OTKPHITOT0 HEOOCBOIa;
IIPU 3TOM Y4acTHeE MPSIMOI0 COJTHEUHOTO CBETA B CO3JJaHUM TOM WM APYroi
OCBEILIEHHOCTH UCKJIIOYAETCS
13.K kakoii BennuuHe sipkocTh CoiHIla G1MKe BCero
OTBeThI:
1. 3*10M xn/m”2 2. 5*%1075 xa/m”2 3. 2*1079 kM2 4. 1072 ki/m”™2
Bepnsiii otBet: 3. 2*10"9 kn/mM"2
14.YTo moapazymeBaeT 1noj coooil moHsTHE BapraOeIbHOCTH €CTECTBEHHOTO CBETA
OTBeThI:
1. I3MeHeHune sHeprun eCTECTBEHHOTO CBETa B TeUEHHE roja 2. MiameHneHne ocBenIEHHOCTH B
pacu€THOM TOUKE C TEUEHHEM BpeMEHH 3. MI3MeHEeHNe BO BPEMEHHU CIIEKTPAJIbHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK €CTECTBEHHOIo cBeTa 4. I3MeHneHune Bo BpeMeHn
METEOPOJIOTHIECKOT0 COCTOSIHUSI HeOOCBOIa
Bepnsiit otBeT: 3. MI3MeHeHNE BO BpEMEHU CIEKTPATIbHBIX U KOJUYECTBEHHBIX
XapaKTEPUCTHK €CTECTBEHHOI'O CBETA
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15.Pacuérel HHCOIALMY [TOIPA3yMEBAIOT

OTBETHI:
1. Onpez[eneHHe BpeMeHI/I B TCUCHUU KOTOpOI‘O HpSIMBIe COJIHCYHBIC JIy‘-II/I IIornagaroT B

3aJJaHHYIO TOUKY B YCJIOBUSX sICHOrO HeOa 2. Ornpe/iesieHue SHEpruy NePeHOCUMON IPSAMBIMU
COJIHEYHBIMHU JIy4aMU Yepe3 3aJlaHHYI0 MOBEPXHOCTh 3. OmnpezeneHue nonaaaroT Ju IpsIMble
COJIHEUYHBIX JIY4H B 33JJaHHYI0 TOUKy 4. OnpeiesnieHne 0CBEIEHHOCTH CO34aBaeMON IPSIMbIM
ceeroM CoJHIIA B 33/1aHHOM TOUKE HA Pacu€THON IJIOCKOCTH

Bepusliit otBet: 1. OnpeneneHue BpeMeH B TEYEHUU KOTOPOTO MPSIMbIE COJTHEUHBIE JIyUU

nomnagaroT B 3aIaHHYI0 TOYKY B YCJIOBUAX SAICHOT'O HeOa

II. Onucanue wikanvl oueHuBanus

Ouyenka. 3a4TE€HO
Onucanue xapakxmepucmuxu evinoanenus: snanus: Ha 3aJaHHbBIN BOIIPOC MOJTyYeH SICHBIA OTBET,
TE€Ma PaCKphITa MPEUMYIIIECTBEHHO MOJTHOCTHIO

Ouyenka: HE 3a4TCHO
OnucaHnue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTta He BBIMOJHEHA WIH BBIOJTHEHA
MPEUMYIIECTBEHHO HEMPAaBUILHO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

OI_IeHKa onpeacisieTca B COOTBCTCTBHU C ITonoxenueM o 63J'IJ'ILHO-pCfITPIHFOBOI>i CUCTEMC OJIA

crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

B nporiecce 3a1muThl KypcoBOTo MPOEKTa CTYASHT MPEICTABISIECT IOKIIAJ C IPE3CHTALUEH
BBINTOJIHEHHOTO 3a/1aHus1, BpeMst okiaaa 8 MuH. [locne mokiiana 4ieHbl KOMHCCUU H CITYIIATEITN
3aJI1al0T BOIIPOCHI 10 TEME 3a/IaHHS.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadoTa BelmogHeHa B paMKkax ""0a3o0Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIH BBITIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasnenus umo2080ii OUEeHKU no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWHU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.
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